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Title: A database management system and a method of managing a

database

Technical Field

The invention relates to a database management system and a method of
managing a database.

Backeround to the Invention and Brior Art

Databases and other repositories for data are well known for storing data.
Further, applications for displaying data in a spreadsheet, or similar,
representation are known. Such applications are referred hereinafter as
representation applications.

One problem with conventional representation applications is that it is not
possible for a user to transfer the contents of a database to a spreadsheet and
vice versa without in depth knowledge the relevant database query language,
for example, structured query language (SQL) and the internal data structure
of the database. Conventionally, a structured query language (SQL) query for
a desired view on the database contents is defined. Further a hard-coded
program creating a spreadsheet from the view contents is defined. Such a view
cannot be defined by a 'typical user sinee it requires knowledge of SQL and the
internal data structure of the database. Furthermore, it is very complex to
create a view that integrates data from different databases or other

rapositories.

It is an object of the present invention to address those problems encountered
with conventional databases and representation applications or spreadsheet
layers which are part of a database application. For the sake of simplicity, both
separate spreadsheet applications and spreadsheet layers integrated into other
applications are reforred hereinafter as spreadsheet layers.

In particular, it is an object of the present invention to transfer database
contents to a spreadsheet representation and, alternatively, to incorporate

changes which are made in the spreadsheet in the original database.
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Summary of the Invention

According to a first aspect of the invention, there is provided a database
management system comprising a database layer including a database for
storing data, a spreadsheet layer for representing data from the database layer
in a spreadshset in accordance with a view, wherein the view causes at least
one of a delivery of data to the spreadsheet layer from the database layer and a
maintenance of data from the spreadsheet layer to the database layer, the
system further comprising an interface layer arranged to interface the
database layer with the spreadsheet layer, wherein the database layer stores
in the database data corresponding to a plurality of entities of a plurality of
entity types in a plurality of tables, respectively, wherein the plurality of
entities are linked by a plurality of relations in a predetermined structure,
wherein the interface layer comprises a semantic net server for transforming
the structure of the data in the database layer into a semantic net and the
view is defined in terms of the semantic net to facilitate an interoperability
between the database layer and the spreadsheet layer.

By providing a semantic net infrastructure on top of the database contents, the
present invention allows database contents to be transferred to a
representation, for example, a spreadsheet without the user having to have
any knowledge of the database structure or query language. A further
advantage of the present invention is the spreadsheet layer does not need to be
modified since the exchange of view and result may be done completely via a

clipboard.

According to a second aspect of the present invention, there is provided a
method of managing a database comprising the steps of:

storing data in a database in a database layer,

representing data from the database layer in a spreadsheet in accordance with

a view, wherein the view causes at least one of a delivery of data to the
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spreadsheet layer from the database layer and a maintenance of datd from the
spreadsheet layer to the database layer,

the method including the further steps of:

interfacing the database layer with the spreadsheet layer, wherein the
database layer stores in the database data corresponding to a plurality of
entities of a plurality of entity types in a plurality of tables, respectively,
wherein the plurality of entities are linked by a plurality of relations in a
predetermined structure, wherein the interface step includes the step of
transforming the structure of the data in the database layer into a semantic
net and the representing step includes the step of inputting the view defined in
terms of the semantic net, to facilitate an interoperability between the
database layer and the spreadsheet layer.

According to a third aspect of the present invention, there is provided a user
terminal comprising means operable to perform any of the methods of the first

aspect of the present invention.

According to a fourth aspect of the present invention, there is provided a
program storage device readable by a processing apparatus, said device
embodying a program of instructions executable by the processor to perform

the steps of the methods of the first aspect of the present invention.

Brief description of the drawings

In order that the invention may be more fully understood embodiments thereof
will now be described by way of example only, with reference to the figures in
which:

Figure 1 shows an architecture incorporating an embodiment of the present
invention; and

Figure 2 shows a flow diagram incorporating a method of managing data in

accordance with an embodiment of the present invention.
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Description of the Preferred embodiments

Figure 1 shows an architecture incorporating an embodiment of the present
invention. A system 100 is shown on which the process described hereinafter
may be implemented, in particular the data flow and data processing steps
initiated by the database management system of an embodiment of the present
invention are shown. The system 100 includes a user interface 10 which is a
graphic user interface (GUI), with which a user interacts. Typically, the user
inputs a view 12 to a spreadsheet layer 16. The spreadsheet layer 16 is a layer
for generating a spreadsheet representation of data. The spreadsheet layer 16
includes software for representing data in the form of a spreadsheet or the
like. Spreadsheet logic is a program that displays data in rows and columns on
a display. It has a variety of uses, for example, for accoﬁnting or bookkeeping.
Typically, the program is able to manipulate numerical and string data in rows
and columns of cells. Other typical features of the spreadsheet program
include, but are not limited to: the value in a cell can be calculated from a
formula which can involve other cells, a value may be recalculated
automatically whenever a value on which it depends changes, different cells
may be displayed with different formats, ete. Typical spreadsheet layers
include Microsoft's Excel, Lotus 1-2-3, etc. The invention is not limited with
respect to the particular spreadsheet program used.

A view represents a request with respect to data. For example, it may' cause
delivery of data from a database layer 28 to the spreadsheet layer,
alternatively, it may cause data in the spreadsheet to be maintained to the
database layer 28. A view may be provided by a user or generated by the
system. The view 12 may include a request to have certain data represented or
displayed. Having provided a view, the user receives an output in the form of a
delivery of data 14 from the application server 16 representing the results of
the corresponding query. The spreadsheet layer 16 runs the spreadsheet logic

which carries out the representation, in particular, the provision of the data in
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the desired format, for example, a spreadsheet. The system 100 further
includes an interface layer 22 for interfacing the spreadsheet layer 16 and a
database layer 28. The database layer 28 includes a database 29, for example,
a business application database. The database is typically a relational
database wherein data is stored corresponding to a plurality of entities of a
plurality of entity types in a plurality of tables, respectively, wherein the
plurality of entities are linked by a plurality of relations in a predetermined
structure. The interface layer 22 includes a semantic net server 23 for storing
the data belonging to different entity types (in respective tables) and relations
between entities of these types as a semantic net. By providing a semantic net
(ontology) infrastructure on top of the database contents, which provides a
semantic model of the relations between database contents and at the same
time serves as an access layer that integrates contents from different
repositories, a generic interface to a representation program is realised. The
relations may, for example, be stored by foreign key references in the
underlying databases. In one embodiment a query is performed on the
database to collect data according to the defined view and these data are filled
into a spreadsheet in a certain structure. In an alternative embodiment, the
data in a filled-in spreadsheet is read and its contents written into the
database. The database 29 has a structure 30 and contents 31. In the example
shown only one database layer including one database 29 is shown. The
mnvention is not limited in this respect since the interface layer is arranged to
interface at least one database. For example, a plurality of databases may be
interfaced by the semantic net server 23. Data may be exchanged between the
spreadsheet layer 16 and the interface layer 22 as shown by arrows 18, 20.
Similarly, data may be exchanged between the interface layer 22 and the
database layer 28, as shown by arrows 24, 26.

In an embodiment of the present invention, the structure 30 of the database is
mapped onto terms and relation types in an ontology stored in a semantic net

within the semantic net server 23. Preferably, the database contents 31 are
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mapped onto subterms of the terms. Further, the view (also referred to in the
art as a query) defined by a user on the system is dynamically defined as a
semantic view in terms and relation types of the ontology. In a preferred
embodiment, the database contents may first be replicated in an ontology
(semantic net structure) which is persisted in a database. The semantic view,
that is as defined, is then used to collect the data from the semantic net
structure as stored in the semantic net server 23. The replication and at the
same time mapping of the database contents may be done only once, or
alternatively intermittently. For example, on a regular basis as an overnight
batch job. In this way, the replicated data is kept up to date.

In an alternative embodiment, the semantic net structure is persisted only for
the entity types and associated with mapping information that can be used to
translate the view into a technical (SQL) view and put the results into the
required structure so that a semantic net structure for the entities themselves
is not needed.

In this embodiment, the technical view collects only the required data from
the database or databases. The collected data is then mapped onto the
semantic net terms and relations as stored in the semantic net server 23 to fill
in the spreadsheet. The semantic query may be defined in the spreadsheet
layer 16, for example, by filling in a title row in the spreadsheet, which
contains in each cell a relation name corresponding to one or more foreign key
references in the database(s) and/or the semantic term corresponding to one or
more database entity types, of the item to write in or be read from the cell
under the respective title row cell. Examples for the title row include:
"customer / has purchased product / lives in city",

“customer / has purchased / lives in",

“customer / product / city".

In a further embodiment, by providing a semantic net infrastructure, a generic

interface to a spread sheet program 17 may also be carried out in the following
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way. In the user interface 10 to the spreadsheet application 17, the user enters
a title line where each cell contains the entity type of the elements to be shown
in the respective column. The first cell is by default the "master" entity, which
means that in each line, the attributes or relations contained by the following
cells, the dependent cells, refer to the object found in the first cell. In the cells
following the master cell, the type of relation between the cell content and the
entity in the corresponding master cell is specified before the entity type if that
relation type is not unambiguous.

For example, in one embodiment, a title line may read as follows:

Task refers to function | handled by has attribute

person Status

For an export of data from the database to the spreadsheet application, the
title line is transferred to the business application containing the semantic net
model. This is carried out, for example, by copying the business application
database 29 onto a clipboard. Then a set of entities of the master type is
selected and the export is triggered. In the example above, the master type is
"Task". The title line is parsed and then the first column is filled with the
selected entities. The other columns are filled with the respective attributes or
relations.

The relation types: "refers to", "handled by", "has attribute", can be left out if
there is only one kind of relation between the master entity type and the entity

type of the respective cell or if the attribute name is unambiguous.

For an import of changes in a spreadsheet into the business application
database 29, the whole spread sheet including the title line is transferred to
the business application. Again, the clipboard represents a convenient way of
doing this. After parsing the title line, the structure of the spreadsheet is
known to the application and the contents can be first aligned with the

semantic net representation and, in a second step or immediately, depending
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on the implementation, the changes may be written to the respective’

repositories.

In order to handle more complex views (also referred to as queries in the art),

‘including attributes or relations of entities in dependent cells, 2 mark may be

included in a dependent title cell, indicating that the content of this particular
dependent cell is to be considered as the master for the following cell. A further
mark may be defined to indicate that the original master is to be considered
valid for the contents of the following cells again.

For example,

Task function (person department) [ Status
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In this example, the parenthesis before "person” indicates that the following
cells, in this example "department”, refer to the person in the line, rather than
the task. The closing parenthesis after "department” indicates that the original
master cell, in the example "task”, is valid again for the following cells. In a

further embodiment, these structures may be nested.

In one embodiment of the present invention, there is provided a database
management system comprising a database layer 28 including a database for
storing data, a spreadsheet layer 16 for representing data from the database
layer 28 in a spreadsheet in accordance with a view, wherein the view causes
at least one of a delivery of data to the spreadsheet layer from the database
layer and a maintenance of data from the spreadsheet layer to the database
layer, the system further comprising an interface layer 22 arranged to
interface the database layer 28 with the spreadsheet layer 16, wherein the
database layer 28 stores in the database data corresponding to a plurality of
eatities of a plurality of entity types in a plurality of tables, respectively,
wherein the plurality of entities are linked by a plurality of relations in a

predetermined structure, wherein the interface layer 22 comprises a semantic
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net server 23 for transforming the structure of the data in the database layer
28 into a semantic net and the view is defined in terms of the semantic net to
facilitate an interoperability between the database layer 28 and the
spreadsheet layer 16. In this way the average user is able to derive a
spreadsheet representing an arbitrary view on contents of a business
application database with minimum effort and without knowledge of the

internal structure of the databases and without programming sldlls.

The present invention is applicable to one or more spreadsheet layers. It will
be understood that depending on the spreadsheet layer or applications
comprised in the system 100, the system may include a plurality of GUls and
associated spreadsheet layers. Although, only one GUI and spreadsheet layer
16 are shown in Figure 1 other GUIs and spreadsheet layers may also be
comprised in the system. The interface being able to interface a plurality of
spreadsheet layers with a plurality of database layers. In a preferred
embodiment, the interface 22 is adapted to facilitate, in response to the view,
the data 31 in the database 29 to be represented in the spreadsheet. In this
way, data 81 may be exported from the database 29 to the spreadsheet
representation 17. Further, the interface layer may be arranged so that the
data represented in the representation to be stored in the database 29. In this
way, data may be exported from the spreadsheet to the database 29. Further,
if an input causes the data in the spreadsheet to be changed, any change in the
data may be stored in the database 29. In this way changes made in the
spreadsheet may be exported to the database 29 without the user having to
have any knowledge of the database programming language. In particular, the
semantic net sexver 23 stores a semantic net of the relations between the data
31 in the database layer 28.

In a further embodiment, the view is defined for the data in the database 29 to
collect data, and the collected data are represented in the spreadsheet in a

predetermined structure. In particular, the semantic net server 23 stores a
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mapping of the structure of the database 29 onto a plurality of terms and
relation types in a semantic net. Further, the semantic net server 23 stores a
mapping of the data representing contents of the database 29 onto a plurality
of subterms corresponding to the plurality of terms, respectively. Also, the
view may be defined in terms of the plurality of terms and relation types of the
semantic net. In a further embodiment, the semantic net server 23 is arranged
to replicate the data contents of the database 29 in the semantic net.
Preferably, the interface layer 22 is arranged to interpret the view and to

identify particular data from the semantic net according to the view.

In an alternative embodiment, the interface layer 22 is arranged to translate
the view into a database server 28 compatible view, wherein the database
server compatible view is used to collect the data from the database 29.
Further, the semantic net server 23 is arranged to map the collected data onto
the terms and relations of the semantic net, wherein the mapped data is
included in the spreadsheet.

As mentioned, the representation may be a spreadsheet including at least a
title row, wherein the view is defined by entering a view in the title row,
wherein the title row includes at least one of a plurality of cells which is
associated with a particular relation respectively, wherein the relation
corresponds to one or more foreign key references, and a semantic term
corresponding to one or more database entity types, of the view.

In a further embodiment, the view is used to perform a query on the database
to collect data and these data are imported into a spreadsheet generated by the
spreadsheet layer 17 according to a predetermined structure. In this way,
although the structure of the database 29 and the representation may be
unrelated, data may be transferred between them easily without the user
requiring knowledge of the structure of the database. Further, the data
repregented in a representation generated by the spreadsheet layer is
imported via the interface layer 22 to the database 29.
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Figure 2 shows a flow diagram incorporating a method of managing a database
comprising the steps of:

storing data in a database 29 in a database layer 28,

representing data from the database layer in a spreadsheet in accordance with
a view, wherein the view causes at least one of a delivery of data to the
spreadsheet layer from the database layer and a maintenance of data from the
spreadsheet layer to the database layer,

the method including the further steps of:

interfacing the database layer 28 with the spreadsheet layer 16, wherein the
database layer 28 stores in the database data corresponding to a plurality of
entities of a plurality of entity types in a plurality of tables, respectively,
wherein the plurality of entities are linked by a plurality of relations in a
predetermined structure, wherein the interface step includes the step of
transforming the structure of the data in the database layer 28 into a semantic
net and the representing step includes the step of inputting the view defined in
terms of the semantic net, to facilitate an intexoperability between the
database layer 28 and the spreadsheet layer 16.

As can be seen a process 200 is shown which includes the steps of storing data
corresponding to a plurality of entities which are linked by a plurality of
relations in a predetermined structure in the database (step 40),

storing a semantic net of the structure of the data in the database in the
semantic net server (step 42), and

arranging the spreadsheet layer to receive a view (step 44) and generate a
representation of data as a spreadsheet in response to the view (step 46),
wherein the view is defined in terms of the semantic net to facilitate an
interoperability between the database and the spreadshest layer.

The method may include the further step of arranging the interface layer 22 so
that, in response to the view, the data 31 in the database 29 is represented in
the spreadsheet. An alternative embodiment includes the step of arranging the

interface layer 22 so that the data represented in the spreadsheet is stored via
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the interface layer 22 in the database 29. Further, if an input causes the data
in the representation to be changed, any change in the data may be stored via
the interface 22 in the database 29. In a further embodiment, the step of
arranging the semantic net server 23 to store a semantic net of the relations
between the data 31 in the database layer 28 is included. A further
embodiment includes the step of performing a query on the data in the
database layer 28, according to the view, via the interface layer 22 so that data
is delivered to the spreadsheet layer and represented in the spreadsheet in a
predetermined structure. The further step of arranging the semantic net
server to store a mapping of the structure of the database onto a plurality of
terms and relation types in a semantic net may be carried out.

Also, the step of arranging the semantic net server to store a mapping of the
data representing contents of the database onto a plurality of subterms
corresponding to the plurality of terms, respectively may be carried out.

The method may also include the step of defining the view by the plurality of
terms and relation types of the semantic net. It may further include the step of
arranging the semantic net server to replicate the data contents 31 of the
database layer 28 in the semantic net. The additional step of arranging the
interface layer 22 to interpret the view and to identify particular data from the
semantic net according to the view may also be carried out.

The further step of adapting the interface to translate the view into a database
server compatible view, wherein the database server compatible view collects
the data from the database may also be carried out, as may the further step of
arranging the semantic net server 23 to map the collected data onto the terms
and relations of the semantic net, wherein the mapped data is included in the
spreadsheet.

In a particular embodiment, the step of providing a spreadsheet including at
least a title row is carried out. Further, the step of defining the view by
entering a view in the title row, wherein the title row includes at least one of a

plurality of cells which is associated with a particular relation respectively,
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wherein the relation corresponds to one or more foreign key references, and a
semantic term corresponding to one or more database entity types, is carried
out.

A further embodiment, includes the further step of performing a query
according to the view on the database to collect data, wherein the collected
data is imported into a representation generated by the spreadsheet layer
according to the structure determined by said title row. The step of importing
the data represented in a representation generated via the interface to the
database may also be carried out.

The present invention has application to a user terminal comprising means
operable to perform any of the methods described. The present invention has
application to a program storage device readable by a processing apparatus,
said device embodying a program of instructions executable by the processor to
perform the steps of any one of the methods described. The present invention
may be embodied in one or a plurality of applications. For example, the
invention may be embodied in a single application incorporating a database
layer, an interface layer and a spreadsheet layer. Alternatively, each layer
may be embodied by a separate application or applications. Alternatively, a
single application may embody some but not all of the layers. The invention is

not limited in this respect.

The invention as described can be implemented in digital electronic circuitry,
or in computer hardware, firmware, software, or in combination thereof. An
apparatus according to the present invention can be implemented in a
computer program product tangibly embodied in a machine readable storage
device for execution by a programmable processor; and method steps of the
invention can be performed by a programmable processor executing a program
of instructions to perform functions of the invention by operating on input data
and generating output. The invention can be implemented in one or more

computer programs that are executable on a programmable system including
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at least one programmable processor coupled to receive data and instructions
from, and to transmit data and instructions to, a data storage system, at least
one input device, and at least one output device. Each computer program can
be implemented in a high-level procedural or object-oriented programming
language, or in assembly or machine language if desired; and in any case, the
language can be a compiled or interpreted language. Suitable processors
include, by way of example, both general and special purpose microprocessors.
Typically, a processor will receive instructions and data from a read-only
memory and/or a random access memory. Typically, a computer will include
one or more mass storage devices for storing data files; such devices include
magnetic disks, such as internal hard disks and removable disks; magneto-
optical disks; and optical disks. Storage devices suitable for tangibly
embodying computer program instructions and data include all forms of non-
volatile memory, including by way of example, semiconductor memory devices,
such as EEPROM, and flash memory devices; magnetic disks such as internal
hard disks and removable disks; magneto-optical disks; and CD-ROM disks.
Any of the foregoing can be supplemented by, or incorporated in ASICs
(application specific integrated circuits).

To provide for interaction with a user, the invention can be implemented
on a computer system having a display device such as a monitor or LCD screen
for displaying information to the user and a keyboard and a pointing device
such as a mouse or a trackball by which the user can provide input to the
computer system. The computer system can be programmed to provide a
graphical user interface through which computer programs interact with
users.

Whilst specific embodiments of the invention have been described above, it will
be appreciated that the invention may be practiced otherwise than as
described. The description is not intended to limit the invention. For example,
the order steps be performed of the present invention is not limited to that

order prescribed in the claims.
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Claims

A database management system comprising a database layer (28)
including a database for storing data, a spreadsheet layer (16) for
representing data from the database layer (28) in a spreadsheet in
accordance with a view, wherein the view causes at least one of a
delivery of data to the spreadsheet layer from the database layer and
a maintenance of data from the spreadsheet layer to the database
layer, the system further comprising an interface layer (22) arranged
to interface the database layer (28) with the spreadsheet layer (16),
wherein the database layer (28) stores in the database data
corresponding to a plurality of entities of a plurality of entity types
in a plurality of tables, respectively, wherein the plurality of entities
are linked by a plurality of relations in a predetermined structure,
wherein the interface layer (22) comprises a semantic net server (23)
for transforming the structure of the data in the database layer (28)
into a semantic net and the view is defined in terms of the semantic
net to facilitate an interoperability between the database layer (28)
and the spreadsheet layer (16).

A database management system according to claim 1, wherein if the
view causes the data in the spreadsheet to be changed, any change
in the data (24) is stored in the database layer (28).

A database management system according to any of the preceding
claims, wherein the semantic net server (23) stores a semantic net of
the relations between the data (31) in the database layer (28).
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A database management system according to any preceding claim,
wherein the relations between the plurality of tables are stored as a

plurality of foreign key references.

A database management system according to any of the preceding
claims, wherein the view (12) is performed on the data (31) in the
database layer (28) via the interface layer (22) so that data is
delivered to the spreadsheet layer and represented in the

spreadsheet (14) in a predetermined structure.

A database management system according to any of the preceding
claims, wherein the semantic net server (23) stores a mapping of the
structure (30) of the database (29) onto a plurality of terms and

relation types in a semantic net.

A database management system according to claim 6, wherein the
semantic net server (23) stores a mapping of the data (31)
representing a contents of the database (29) onto a plurality of
subterms corresponding to the plurality of terms, respectively.

A database management system according to claims 6 or 7, wherein
the view (24) is defined in terms of the plurality of terms and

relation types of the semantic net.

A database management system according to any preceding claim,
wherein the semantic net server (23) is arranged to replicate the

data contents of the database layer (28) in the semantic net.

A database management system according to any preceding claim,

wherein the interface layer (22) is arranged to interpret the view
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and to identify particular data from the semantic net in response to

the view.

A database management system according to either of claims 9 or
10, wherein the semantic net server (23) is arranged to replicate the

data contents (31) of the database layer (28) intermittently.

A database management system according to any of the preceding
clairns, wherein the interface layer (22) is arranged to translate the
view (18) into a database server compatible view (24), wherein the
database server compatible view collects data (31) in accordance

with the view from the database (29).

A database management system according to claim 12, wherein the
semantic net server (23) is arranged to map the collected data onto
the terms and relations of the semantic net, wherein the mapped

data is included in the spreadsheet.

A database management system according to any of the preceding
claims, wherein the spreadsheet representation includes at least a
title row, and wherein the view is defined by entering a view in the
title row, wherein the title row includes at least one of a plurality of
cells which is associated with a particular relation respectively,
whersin the relation corresponds to one or more foreign key
references, and a semantic term corresponding to one or more

database entity types, of the view.

A database management system according to any of the preceding
claims, wherein a query according to the view is performed on the
database (29) to collect data and these data are imported into a
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spreadsheet generated by the spreadsheet layer according to a

predetermined structure.

A database management system according to any of the preceding
claims, wherein the data represented in a spreadsheet generated by
the spreadsheet layer is imported via the interface layer (22) to the
database (29).

A method of managing a database comprising the steps of:

storing data in a database (29) in a database layer (28),

representing data from the database layer in a spreadsheet in
accordance with a view, wherein the view causes at least one of a
delivery of data to the spreadsheet layer from the database layer and
a maintenance of data from the spreadsheet layer to the database
layer,

the method including the further steps of:

interfacing the database layer (28) with the spreadsheet layer (16),
wherein the database layer (28) stores in the database data
corresponding to a plurality of entities of a plurality of entity types
in a plurality of tables, respectively, wherein the plurality of entities
are linked by a plurality of relations in a predetermined structure,
wherein the interface step includes the step of transforming the
structure of the data in the database layer (28) into a semantic net
and the representing step includes the step of inputting the view
defined in terms of the semantic net, to facilitate an interoperability
between the database layer (28) and the spreadsheet layer (16).

A method according to claim 17, wherein if an input causes the data

in the spreadsheet to be changed, any change in the data in the
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spreadsheet is stored via the interface layer (22) in the database
layer(29).

A method according to any of the preceding claims 17 or 18,
including the step of arranging the semantic net server (23) to store
a semantic net of the relations between the data (31) in the database
layer (28).

A method according to any of the preceding claims 17-19, including
the step of arranging the database layer (28) to store data belonging
to different entities in different respective tables and to store

relations between entities by foreign key references.

A method according to any of the preceding claims 17-20, including
the steps of performing the view on the data in the database layer
(28) via the interface layer (22) so that data is delivered to the
spreadsheet layer and represented in the spreadsheet in a

predetermined structure.

A method according to any of the preceding claims 17-21, including
the further step of arranging the semantic net server (23) to store a
mapping of the structure of the database onto a plurality of terms

and relation types in a semantic net.

A method according to claim 22, including the further step of
arranging the semantic net server (23) to store a mapping of the
data representing a contents of the database (29) onto a plurality of

subterms corresponding to the plurality of terms, respectively.
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A method according to either of claim 22 or 23, including the further
step of defining the view in terms of the plurality of terms and

relation types of the semantic net.

A method according to any of the preceding claims 17-24, including
the further step of arranging the semantic net server (23) to
replicate the data contents of the database layer (28) in the semantic

net.

A method according to any of the preceding claims 17-25, including
the step of arranging the interface layer (22) to interpret the view
and to identify particular data from the semantic net according to

the view.

A method according to either of claims 25 or 26, including the
further step of arranging the semantic net server (23) to replicate
the contents of the database (29) intermittently.

A method according to any of the preceding claims 17-27, including
the further step of arranging the interface layer (22) to translate the
view into a database server compatible view (24), wherein the
database server compatible view is used to collect the data from the
database (29).

A method according to claim 28, including the further step of
arranging the semantic net server (23) to map the collected data
onto the terms and relations of the semantic net, wherein the

mapped data is included in the representation.
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A method according to any of the preceding claims 17-29, wherein
the spreadsheet representation includes at least a title row, and
including the step of defining the view by entering the view in the
title row, wherein the title row includes at least one of a plurality of
cells which is associated with a particular relation respectively,
wherein the relation corresponds to one or more foreign key
references, and a semantic term corresponding to one or more

database entity types, of the view.

A method according to any of the preceding claims 17-80, including
the further step of performing a query according to the view on the

database (29) to collect data, wherein the collected data is imported
into a spreadsheet representation generated by the spreadsheet

layer (16) according to a predetermined structure.

A method according to any of the preceding claims 17-31, including
the step of importing the data represented in a spreadsheet via the
interface layer (22) to the database layer (28).

A user terminal comprising means operable to perform the method

of any of claims 17-32.

A program storage device readable by a processing apparatus, said
device embodying a program of instructions executable by the

processor to perform the steps of any one of claims 17-32.
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Abstract
The invention relates to a database management system and &
method of managing a database. The database management system
comprising a database layer (28) including a database for storing
data, a spreadsheet layer (16) for representing data from the
database layer (28) in a spreadsheet in accordance with a view,
wherein the view causes at least one of a delivery of data to the
spreadsheet layer from the database layer and a maintenance of
data from the spreadsheet layer to the database layer, the system
further comprising an interface layer (22) arranged to mterface the
database layer (28) with the spreadsheet layer (16), wherein the
database layer (28) stores in the database data corresponding to a
plurality of entities of a plurality of entity types in a plurality of
tables, respectively, wherein the plurality of entities are linked by a
plurality of relations in a predetermined structure, wherein the
interface layer (22) comprises a semantic net server (23) for
transforming the structure of the data in the database layer (28) into
a semantic net and the view is defined in terms of the semantic net
to facilitate an interoperability between the database layer (28) and
the spreadsheet layer (16).
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